Background: Human immunodeficiency virus and acquired immunodeficiency syndrome (HIV/AIDS) is a global health problem. Since Saudi Arabia is becoming more open to the world, it is important to assess future doctors' knowledge, attitudes, and practices (KAPs) regarding HIV/AIDS and people living with HIV (PLHIV).
Introduction
Human immunodeficiency virus (HIV) infection is a major public health issue worldwide, which resulted in more than 35 million deaths until 2017. About 36.9 million people were living with HIV (PLHIV) at the end of 2017. [1] In the Kingdom of Saudi Arabia (KSA), at the end of 2015, there were 22,952 cases of acquired immunodeficiency syndrome (AIDS): Two-thirds of these cases were observed in non-Saudi populations and 1191 were newly detected cases. [2] Furthermore, in 2016, approximately 8000 people aged 15 years and older were living with HIV; 72.5% of these people were male and 27.5% were female. [3] Medical students are future health-care providers. The attitude of a health-care provider toward a patient plays an important role in the determination of the patient's medical outcomes and health-related behavior. [4, 5] Negative attitudes or prejudice, as perceived by patients, are associated with a lower quality of care, [5, 6] decreased care-seeking by patients, [7, 8] reduced treatment adherence, [9, 10] and poor medical outcomes. [11, 12] The higher the level of HIV knowledge (HK), the lower the level of intolerance and anxiety among medical personnel. [13] [14] [15] [16] [17] Knowledge on HIV stigma and discrimination is a prognosticator of less discriminatory attitudes toward HIV/AIDS patients at work. [18] Studies in Poland and the United Kingdom indicated that positive attitudes and reductions in the level of fear were inculcated through medical school attendance and clinical training. [19, 20] Globally, many studies have measured the level of knowledge and attitudes toward HIV/PLHIV among medical students. In Fiji, medical students showed a high level of HK and positive attitude. Nevertheless, a large proportion of participants admitted to having a fear of dealing with HIV patients through clinical practice. [21] A study in Russia reported that a majority
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of medical students have negative attitudes toward PLHIV. The reluctance to treat was more apparent among clinical years' students. [22] In an Islamic country like Pakistan, a study showed strong negative attitudes regarding HIV/AIDS and PLHIV. Around 64% of the participants said that children with HIV infection should be forbidden from attending public schools. [23] Moreover, Malaysian study reported negative beliefs regarding disclosure, confidentiality, and environment of care toward PLHIV. However, the attitudes toward giving care to PLHIV were positive. [24] Few studies have covered specific populations in KSA in this context. For example, a study of the general population in Jeddah reported a modest mean knowledge level with 5.2 out of 9 points. However, the attitude was negative, with more than 40% of people agreeing that PLHIV should be isolated. [25] Furthermore, a study on 1483 doctors showed poor levels of HIV-related knowledge, with those pertaining to the modes of transmission being the lowest. [26] Another study on male applied medical science students found negative attitudes and a low level of awareness in terms of the modes of HIV transmission; for example, 54% of them were unaware that the act of spitting or coughing cannot lead to HIV transmission. [27] In addition, paramedical students showed a lack of knowledge regarding HIV transmission and the means for prevention, with unfavorable attitudes toward PLHIV. [28] Holding discussions on sexuality are a challenge in a conservative country such as KSA. Therefore, it is necessary to assess the knowledge, attitudes, and beliefs of future doctors, as they are likely to be in direct contact with PLHIV and be a source of correct medical information. Hence, the aim of this study was to measure medical students' knowledge, attitude, and beliefs regarding HIV/AIDS and PLHIV. We believe our findings will aid in the establishment of a basis for further research in this field and help other colleges to modify their approach toward HIV/AIDS accordingly.
Materials and Methods
This cross-sectional study was conducted among medical students of Qassim University in Saudi Arabia between February and March 2017. Because of the separation between male and female students and certain cultural issues, as well as the sensitivity associated with the topic, we included male students only. A convenience sampling technique was used to recruit participants; all students who were present in the classes received the survey, and the absent students were followed twice. The questionnaires were distributed by members of the research team (University Faculty was not involved) and the participation was voluntary.
The questionnaire comprised three parts: Sociodemographic (age and academic year), HK, and attitudes toward HIV/PLHIV. The second part measured the level of HIV-related knowledge using a validated reliable 18-item HK questionnaire that assesses participants' knowledge of disease prevention and sexual transmission. [29] Items adopted a "true," "false," or "do not know" scale, and were marked as correct or incorrect. "Do not know" responses or not responding to an item were marked as "incorrect." The attitude part was based on previous literature and consultation with the microbiology department. It consisted of 14 questions that measure the attitudes toward and beliefs about HIV infection and PLHIV using a 4-point Likert scale of "strongly disagree," "disagree," "agree," or "strongly agree". [21] Positive attitude statements were coded in the following manner "strongly agree = 4" to "strongly disagree = 1" while negative attitude statements were coded in the opposite manner. The total attitude section score ranged from 14 to 56.
Before the official survey, the questionnaire was randomly piloted on ten medical students to ensure clarity and confirm that all the respondents understood the content. However, the participants of the pilot study were not involved in the final study. The questionnaire was clear to them and no changes have been made.
All data were entered using Microsoft Excel (2010) and analyzed using SAS software, Version 9.4 of SAS system for Windows. The population was described using descriptive analysis. The percentages expressed after mean scores are calculated as the mean score of students divided by total scale score multiplied by 100. One-way analysis of variance and F-test was used to compare the mean HIV-related knowledge and attitude scores between academic year groups, while an independent sample t-test was used to compare the mean HIV-related knowledge and attitude scores between age groups. Chi-square and Fisher's exact were used to compare the attitude and practice responses between the groups. Spearman's correlation was used to investigate the relationship of HK score and attitude score with the academic year, as well as to examine the relationship between the HK and attitude scores. Statistical significance was set at a value of 0.05 or lower.
The study was approved by the Regional Research Ethics Committee of Qassim province and registered at the National Committee of BioEthics. All participants provided informed consent before participation. Table 1 showcases the demographic characteristics of the participating students.
Results
The total questionnaires distributed were 437, and 204 were filled out by the students giving a response rate of 46.68%. A majority of the medical students 137 (67.1%) were from the basic year 22-29 years. A majority of the participants 61 (29.90%) were from the third academic year, while the lowest number of respondents 25 (12.25%) was from the fourth academic year [ Table 1 ].
The mean HK score (SD) was 11.62 ± 3.18 (64.5%). The knowledge scores varied from 1 to 18. Only two students (0.9%) scored 18 out of 18, and the percentage of students who scored 16 or above was 6.3%. A difference in the mean HK score was observed between students in the different academic years (F [n = 204] = 4.90, P = 0.0009) [ Table 2 ]. Those in their first academic year showed the lowest mean knowledge score (SD) (9.67 [± 3.07]), while those in the 5 th year had the highest mean knowledge score (SD) (12.48 [± 3 .48]), as shown in Table 2 . We found positive correlations between the HK score and academic year (r = 0.27684, P ≤ 0.0001). In addition, a positive correlation was observed between HK and the students' age (r = 0.26748, P = 0.0002).
The mean attitude score was 37.82 ± 5.34 (67.54%). No variations were found between the attitude score and the academic year of the students or their age [ Table 2 ]. No significant correlation (r = 0.09734, P = 0.1682) was observed between students' attitudes and their academic year. A positive correlation was found between students' attitude scores and HK scores (r = 0.26595, P ≤ 0.0001). Table 3 shows the analysis of each question related to HK by academic year (including basic and clinical years). Question
No. 14 (14. Having sex with more than one sexual partner can increase a person's chance of contracting HIV infection) had the highest number of correct answers (189 correct answers), while question No. 12 (12.A natural skin condom works better against HIV transmission than a latex condom) was the question with the lowest number of correct answers. Overall, for 11 of the 18 questions at least 120 correct answers were observed. Of these, for six questions, more than 160 correct answers were observed.
Comparison by students' academic year showed remarkable differences in two of the 18 (11.1%) questions. Only 54.55% of the 1 st year students scored a correct answer in the first question (1. HIV is not transmitted through coughing and sneezing), while 92.9% of the 5 th -year students correctly answered the same question. A significantly higher number of 5 th -year students, compared to the other students, were aware that coughing and sneezing did not lead to HIV transmission (c 2 =16.6914, P = 0.0022). The 4 th -year students were significantly more aware that a woman can contract HIV if she has anal sex with a man than those in the other academic years (c 2 =12.3146, P = 0.0152). The 1 st year students had the lowest percentage of correct answers to most of the knowledge-based questions, especially the last few questions (using Vaseline or baby oil with condoms lowers the chance of contracting HIV) to which only 15.15% of them provided correct answers. A total of 61.6% of the 1 st year students mistakenly thought that pulling out the penis before climaxing during sex can prevent the transmission of HIV to the woman [ Table 3 ].
Comparisons between the age and knowledge scores found significant differences in the answers to three of the 18 questions. All three questions showed significantly higher scores in those aged 23 years or older. Older respondents (23 years or older), compared to their younger counterparts (22 years or younger), appeared to be significantly more knowledgeable on the following: HIV is not transmitted through coughing and sneezing (c 2 = 9.7384, P = 0.0018); there is a vaccine that can prevent a person from contracting HIV (c 2 = 5.2180, P = 0.0224); and getting tested for HIV 1 week after having sex will tell a person if she or he has HIV (c 2 = 5.0097, P = 0.0252). Otherwise, no noticeable difference was found in the remaining 15 questions [ Table 3 ]. Table 4 showcases a summary of the responses pertaining to students' attitudes and beliefs about HIV and AIDS. Approximately half of the students (55.9%) indicated that they were afraid of contracting HIV through clinical practice. In addition, almost half of the students (45.05%) believed that HIV and sexually transmitted infections (STIs) are a punishment for immoral behavior, and 77.7% of them believed that sex workers, youths, and other vulnerable groups are responsible for the transmission of HIV and STIs. A total of 15.9% of the students believed that those who contracted HIV through illegal behavior should not be treated in government-run facilities and 14.85% of them believed that there is no point in treating a person with AIDS as they will die anyway. A large number of students (83%) agreed that they would like to know their HIV status. Only 18.8% of the participants responded that they would visit a friend's house that has an HIV-infected member, while 26.9% would care for someone living with HIV at home. Furthermore, more than half of students would purchase food from a shop in which an HIV-positive person works and share food utensils with a family member who has HIV.
Comparisons of the attitude scores by academic year found that the responses to three of the 14 questions were remarkably different. A total of 68.85% of the students in the 3 rd year were afraid of contracting HIV through clinical practice, compared to the 62.5% students in the 1 st year, 52% in the 4 th year, 50% in the 2 nd year, and 40.5% in the 5 th year (c 2 = 9.5188, P = 0.0494). A larger number of second (83.3%) and third (88.5%) year students believed that sex workers, youths, and other vulnerable groups are responsible for the transmission of HIV and STIs compared to the first (71.9%), fourth (72%), and fifth (64.3%) year students (c 2 = 10.3589, P = 0.0348). In addition, a larger proportion of 2 nd year students (35.7%) believe that hospitals should not refuse to care for a patient just because they are HIV-positive, compared to those in the first (18.75%), third (11.5%), fourth (20%), and fifth (4.8%) years (c 2 = 16.1701, P = 0.0028) [ Table 4 ].
A comparison of the attitude scores by age showed significant differences in the responses to three of the 14 questions. A larger number of younger students (22 years or younger) than older respondents (23 years or older) (62.3% vs. 46.8%) were afraid of contracting HIV through clinical practice (c 2 = 4.3663, P = 0.0367). In addition, a higher proportion of students aged 22 years or younger than those aged 23 years or older (55.66% vs. 36.7%) believed that sex workers, youths, and other vulnerable groups are responsible for the transmission of HIV and STIs (c 2 = 6.5184, P = 0.0533). Similarly, a larger proportion of younger students (22 years or younger) (67%) responded that they would buy food from a shop in which an HIV-positive person works, compared to the older students (23 years or older) (46.8%) (c 2 = 7.5606, P = 0.0060) [ 
Discussion
This present study explored medical students' knowledge, attitudes, and beliefs regarding HIV/AIDS and PLHIV at Qassim University in KSA and provided important insights into this field. Our findings revealed a modest level of HIV-related knowledge among the students, as well as negative attitudes toward PLHIV. The mean HK score of 11.62 (64.5%) indicated a low level of knowledge compared to that observed in studies conducted in Fiji and the United States. [21, 30] Furthermore, a positive correlation was observed between knowledge and attitude, consistent with previous studies. [31, 32] We also observed a positive correlation between knowledge and academic year, which is similar to international studies in Fiji, Malaysia, and Turkey. [21, 31, 32] However, there was a huge difference between the 1 st year and the other years that is probably because the college curriculum structure teaches HIV topic in the 2 nd year and beyond. The study also found a poor level of knowledge regarding HIV transmission. For instance, 41.2% of the students believed that pulling out the penis before climaxing during sex can prevent the transmission of HIV to the woman. Moreover, around half of the students had misconceptions about vertical transmission, compared to <40% of applied medical science college students in the same country. [27] Similarly, almost half of the participants believed in transmission through deep kissing and oral sex. However, the majority of students knew that sharing a glass of water does not transmit the disease, while 74% of practicing doctors in KSA believe it does transmit the disease. [26] This is a sign that education has improved and can improve future doctors' knowledge in the upcoming years.
As for prevention, only 26% of the participants knew that the use of latex condoms was better than natural skin condoms in the prevention of HIV transmission, while 33.8% responded that the use of Vaseline or baby oil with condoms lowered the chance of contracting HIV. Hence, these findings point to the students' poor levels of awareness on HIV transmission as well as prevention, consistent with other studies performed in Saudi Arabia. [25] [26] [27] [28] This may be due to low HIV prevalence, [2] inadequate education and being an Islamic conservative community that rarely talks about sex openly.
In terms of attitudes and beliefs pertaining to HIV, almost half of the respondents believed that HIV is a punishment for immoral behavior; which is close to another study in KSA, in which 38% agree on that, [26] but the percentage of this belief is high compared to only 23% in Fiji. [21] Such beliefs may stem from the stigma surrounding PLHIV due to cultural and religious reasons, and how the disease is incorrectly connected to groups of people who are looked down on. [33] The attitudes also revealed that more than three-fourths of the students believe that sex workers, youths, and key at-risk populations were responsible for HIV transmission. However, a low level of knowledge about other routes of transmission such as blood transfusion and vertical transmission may increase the level of stigma against PLHIV because these other routes are not related to immoral behavior. Furthermore, about half of the respondents were afraid of contracting HIV during clinical practice. While the first case of HIV transmission was recorded almost four decades ago, fear and prejudice surrounding the disease as well as PLHIV still prevail in Saudi Arabia. This prejudice and fear can be assuaged through the provision of education on the modes of HIV transmission. In our research, we did not observe any difference in the attitudes toward HIV on comparing the participants in the basic and advanced clinical years, inconsistent with the findings of Choy et al. who found better attitudes among participants in their clinical years. [24] Better attitudes among clinical-level participants were also observed by Bikmukhametov et al. [22] Notably, a majority of the participants in this study agreed that all healthcare workers should be made aware of patients' HIV status. This is against a patient's bill of rights in KSA, which states that only the medical team that is responsible for providing care to the patient should be aware of his/her HIV status. [34] Poor attitudes toward PLHIV may result in continued prejudice and stigma surrounding HIV, which may impede the provision of optimal health care for PLHIV and the prevention of new cases in KSA and the Middle East.
The students had an apparent fear of contact with PLHIV. For example, while more than half of the participants expressed their willingness to purchase food from a shop owned by an HIV-positive person, and share food utensils with a family member who has HIV, only a quarter of the 13 participants indicated they would care for a close relative with the disease. This finding was distinguishably different from that reported by Zaini, who found that more than half of applied medical science students would care for an HIVpositive relative, [27] as well as that reported by Lui et al., who found that four-fifths of the participants would care for an HIV-positive relative. [21] In addition, only one-fifth of the participants in the current study said they would visit the house of a friend who has an HIV-positive family member. This is in contrast to the findings of Lui et al. who found that almost all the participants would visit the house of a friend who has an HIV-positive family member. [21] A Turkish study shared this common finding too. [32] This may be an indication that the stigmatization and prejudice toward PLHIV could surpass cultural and religious values regarding family and the duties one has toward it.
This study has some limitations. First, the generalizability of the findings to all medical students may be limited by some factors, such as volunteer bias and low representation of participants from some academic years. It is also possible that some of the statements or questions may have been misunderstood by the respondents despite the pilot study. Finally, the validated HIV KQ-18 is a shorter form of HIV KQ-45, which is more comprehensive. [29] However, it will take more time to be filled and may reduce the response rate, so we preferred the short one.
Conclusions
This study demonstrated that the enrolled population of Saudi medical students had major misconceptions regarding HIV/AIDS as well as negative attitudes toward PLHIV. As a result, they seemed reluctant and afraid to deal with PLHIV. This may, in the future, jeopardize patient-doctor relationships, leading to poor health care outcomes. Thus, there is an urgent need for universities to improve their curricula and fill the knowledge gaps that have been highlighted in this study. In addition, students should be equipped with humane attitudes throughout their curriculum and clinical practice. Finally, future studies on the topic should be conducted with a larger representative sample size on a national scale.
